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National, State, and Urban Area Vaccination Coverage Levels 
Among Children Aged 19-35 Months — United States, 2000 


Since the early 1970s, childhood vaccination has prevented millions of ilinesses and 
tens of thousands of deaths (7). For these health benefits to continue, high levels of 
vaccination coverage must be attained for each new birth cohort and must be monitored 
to ensure protection from disease, to characterize undervaccinated populations, and to 
evaluate efforts to increase coverage. The National Immunization Survey (NIS) provides 
ongoing national estimates of vaccination coverage among preschool-aged children for 
the 50 states and 28 selected urban areas* (2,3). For this report, NIS data collected 
during 2000 were compared with 1999 data; findings indicate that, during 2000", signifi- 
cant increases were reported on the national level of vaccination coverage with varicella 
and hepatitis B, and small but statistically significant decreases were reported in cover- 
age with diphtheria, and tetanus toxoid, and pertussis vaccine. Coverage with poliovirus 
vaccine, Haemophilus influenzae type b vaccine, and measles-mumps-rubella vaccine 
were not significantly different from 1999. As in previous years (4), coverage varied 
among states. To maximize coverage among preschool-aged children, vaccination pro- 
viders should continue to apply such strategies as reminders and recalls. 

To collect vaccination data for children aged 19-35 months, NIS uses a random-digit- 
dialing sample of telephone numbers for each survey area. During 2000, 34,087 house- 
hold interviews were completed. Contacted providers submitted data for 22,958 chil- 
dren; the data then were weighted to represent all children surveyed and to account for 
nonresponding households, lower vaccination coverage among children in households 
without telephones, and changes in natality patterns. 

During 2000, national vaccination coverage with three doses of any diphtheria and 
tetanus toxoids and pertussis vaccine (DTaP3) declined from 95.9% in 1999 to 94.1%; 
coverage with four doses of any diphtheria and tetanus toxoids and pertussis vaccine 
(DTaP4) declined from 83.3% in 1999 to 81.7%. Coverage was not significantly different 


*Jefferson County, Alabama; Maricopa County, Arizona; Los Angeles, San Diego County, and 
Santa Clara, California; District of Columbia (DC); Dade and Duval counties, Florida; Fulton/ 
DeKalb County, Georgia; Chicago, Illinois; Marion County, Indiana; Orleans Parish, Louisiana; 
Baltimore, Maryland; Boston, Massachusetts; Detroit, Michigan; Newark, New Jersey; New 
York, New York; Cuyahoga and Franklin counties, Ohio; Philadelphia County, Pennsylvania; 
Davidson and Shelby counties, Tennessee; Bexar, Dallas, and El Paso counties, and Houston, 
Texas; King County, Washington; and Milwaukee County, Wisconsin. 

‘For this reporting period (January-December 2000), NIS included children born during 
February 1997-May 1999. 
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from 1999 to 2000 for three doses of oral poliovirus vaccine (OPV3) (from 89.6% to 
89.5%), three doses of Haemophilus influenzae type b vaccine (Hib3) (from 93.5% to 
93.4%), and one dose of measles-mumps-rubella vaccine (1MMR) (from 91.5% to 90.5%) 
(Table 1). During 2000, coverage with one dose of varicella vaccine increased from 
57.5% in 1999 to 67.8%, and coverage with three doses of hepatitis B vaccine (HepB3) 
increased from 88.1% in 1999 to 90.3%. National coverage with combined vaccination 
series 4:3:1:3 (DTaP4, OPV3, one dose of measles-containing vaccine, and Hib3) and 
4:3:1:3:3 (4:3:1:3 series and HepB3) decreased from 1999 to 2000 (78.4% to 76.2% and 
73.2% to 72.8%, respectively). State-specific and urban-area coverage varied’ (Table 2). 
Reported by: Data Management Div, National Immunization Program, CDC 

Editorial Note: National coverage with routinely recommended childhood vaccines 
increased substantially after the Childhood Immunization Initiative was implemented in 
1993 (5). Although coverage with recommended vaccines for each new birth cohort 


‘Range of state-specific coverage during 2000—4:3:1:3 combination: 68.2%-86.9%; 4:3:1:3:3 
combination: 63.5%-82.8%. DTaP3: >90%; DTaP4: 72.8%-91.6%. OPV3, 1MMR, and HepB3 
>85% except in a few states. Hib3: >90% except in three states. Variation in coverage was 
greatest among children who had received one dose of varicella vaccine: 38.0%-84.5% 
(estimate) 


TABLE 1. Vaccination coverage levels among children aged 19-35 months, by 


selected vaccines — National Immunization Survey, United States, 1995-2000 
1995* 1996" 1997° 19981 1999** 2000" 
Vaccine/Dose % (95% Ci") % (95% Cl) % (95% Cl) % (95% Cl) % (95% Ci) % (95% Cl) 
DTP/DOT/DTaP™ 
>3 Doses 94.7 (+0.6) 95.0 (20.4 95.5 (20.4) 95.6 (20.5) 95.9 (+0.4) 94.1 (+0.5) 
»4 Doses 78.5 (21.0) 81.1 (20.7) 81.5 (+0.7) 83.9 (+0.8) 83.3 (+0.8) 81.7 (20.8) 
Poliovirus 
»3 Doses 87.9 (20.8) 91.1 (20.5) 90.8 | ) 90.8 (+0.7) 89.6 (+0.6) 89.5 (+0.6) 
Hib*** 
>3 Doses 91.7 (+0.6) 91.7 (20.5) 92.7 (s 93.4 (+0.6) 93.5 (+0.5) 93.4 (+0.5) 
MMR" 
>1 Doses 87.8 (+0.7) 7 92.0 (+0.6) 91.5 (+0.6) (+0.6) 
Hepatitis B 
>3 Doses 68.0 (+1.0) ( ) 83.7 (20.6) 87.0 (20.7) 88.1 (+0.7) 9 +0.6) 
Varicella 
>1 Dose 25.9 (+0.7 43.2 (+1.0) 57.5 (+1.0) (+0.9) 
Combined series 
43:1" 76.2 (21.0) 78.4 (20.8) 77.9 (20.7) 80.6 (+0.9) 79.9 (+0.8) (+0.9) 
4:3:1:3™ 74.2 (1.0) 76.5 (+0.8) 76.2 (+0.8) 79.2 (+0.9) 78.4 (+0.9) (+0.9) 
43:1-33°°°" — 73.2 (+0.9) (+0.9) 
* Born during February 1992-May 1994 
* Born during February 1993—May 1995 
* Born during February 1994—May 1996 
* Born during February 1995-May 1997 
** Born during February 1996-May 1998 
" Born during February 1997-May 1999 
* Confidence interval 
™ Diphtheria and tetanus toxoids and pertussis vaccine, diphtheria and tetanus toxoids, and diphtheria and 
tetanus toxoids and acellular pertussis vaccine 
*** Haemophilus influenzae type b 
"*' Measies-mumps-rubella 
** Four or more doses of DTP/DT/DTaP. three or more doses of oral poliovirus vaccine, and one or more doses of 
measies-containing vaccine (MCV) 
1 Four or more doses of DTP/DT/DTaP., three or more doses of oral poliovirus vaccine, one or more doses of MCV, 
and three or more doses of Hib 
**** Four or more doses of DTP/DT/DTaP three or more doses of oral poliovirus vaccine, one or more doses of MCV, 
three or more doses of Hib, and three or more Goses of hepatitis B 
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TABLE 2. Estimated vaccination coverage with 4:3:1*, 4:3:1:3', and 4:3:1:3:3° 
series among children aged 19-35 months, by state and selected urban areas — 
National Immunization Survey, United States, 2000 


4:3:1 4:3:1:3 4:3:1:3:3 
State % (95% Ci") % (95% Cl) % (95% Ci) 


Alabama 81.1 (+4.3) 80.9 (+4.3) 76.1 (+4.7) 
Jefferson County 80.0 (+5.1) 79.4 (+5.1) 77.6 (+5.2) 
Rest of state 81.2 (+5.0) 81.2 (+5.0) 75.8 (25.5) 

Alaska 77.6 (25.2) 77.0 (+5.3) 70.6 (+5.7) 

Arizona 744 (24.3) 72.4 (24.4) 67.2 (+4.5) 
Maricopa County 72.6 (+5.8) 70.5 (+5.9) 64.8 (+6.1) 
Rest of state 77.5 (+6.0) 75.6 (+6.1) 71.3 (26.4) 

Arkansas 73.6 (25.4) 72.0 (+5.5) 67.1 (25.7) 

California 77.3 (+3.4) 75.3 (+3.5) 72.3 (+3.6) 
Los Angeles 18 (+5.1) 76.5 (25.2) 72.6 (25.4) 
San Diego County 175 (25.2 75.7 (25.3) 72.2 (+5.5) 
Santa Clara 18 (+f 76.0 (25.8) 72.2 (+6.0) 
Rest of state 76.6 (+53 74.5 (25.4) 72.2 (+5.6) 

Colorado 76.3 73.9 (25.2 71.6 (+5.4) 

Connecticut 85.3 84.6 (+4.4) 81.6 (+4.8) 

Delaware 76.2 74.7 (25.4) 70.0 (+5.7) 

District of Columbia 72.8 70.9 (+6.3) 66.2 (+6.5) 

Florida 74.7 { 73.6 (+4.5) 71.7 (+4.6) 
Dade County 80.1 77.7 (+6.6) 77.0 (+6.6) 
Duval County 81.4 79.0 (+5.1) 76.7 (+5.3) 
Rest of state 73.1 (+5.6) 72.4 (+5.6) 70.3 (+5.8) 

Georgia 82.3 ‘ 81.1 (+4.2) 77.7 (24.5) 
Fulton/DeKalb County 80.9 | ) 79.7 (+5.3) 77.1 (+5.5) 
Rest of state 82.6 g 81.5 (+5.1) 77.8 (+5.5) 

Hawaii 76.2 | 74.8 (+6.0) 72.8 (26.1) 

idaho 74.6 | ) 73.7 (25.2) 70.7 (25.4) 

Iinois 76.8 75.4 (+4.5) 71.2 (24.7) 
Chicago 67.2 65.1 (+6.4) 60.7 (+6.4) 
Rest of state 80.6 ) 79.4 (+5.8) 75.3 (26.1) 

indiana 77.7 76.3 (+4.7) 72.0 (+4.9) 
Marion County 70.6 (+ ) 68.7 (+6.7) 61.9 (+7.1) 
Rest of state 79.1 (+5.3) 77.8 (+5.5) 74.0 (+5.7) 

lowa 84.0 82.8 (+4.8) 82.5 (+4.8) 

Kansas 76.5 (2 76.2 (+5.3) 71.3 (25.7) 

Kentucky 81.4 80.6 (+5.0) 77.0 (25.2) 

Louisiana 75.7 74.7 (+49) 71.8 (25.0) 
Orieans Parish 70.1 (+6.7) 69.7 (+6.7) 61.1 (+7.0) 
Rest of state 76.4 (3 75.3 (+5.5) 73.2 (+5.6) 

Maine 84.1 83.3 (+4.4) 76.0 (+5.1) 

Maryland 80.3 | ) 78.4 (+4.5) 75.4 (24.7) 
Baltimore 72.8 69.7 (+5.7) 66.8 (+5.8) 
Rest of state 81.5 (: 79.9 (+5.2) 76.8 (+5.4) 

Massachusetts 85.7 (+3.9) 85.2 (+4.0) 81.4 (+4.3) 
Boston 79.1 + 78.7 (+5.2) 74.6 (+5.6) 
Rest of state 86.5 (+ 85.9 (+44) 82.2 (+4.8) 

Michigan 76.3 (+ 75.3 (24.8) 73.7 (+4.9) 
Detroit 61.8 (+ ) 58.7 (27.2) 56.4 (+7.3) 
Rest of state 78.4 (+ 77.7 (25.4) 76.2 (+5.5) 

Minnesota 86.9 (+4.4) 86.3 (+4.5) 82.4 (+4.9) 

* Four or more doses of diphtheria and tetanus toxoids and pertussis vaccine (DTP), diphtheria and tetanus toxoids 
(DT), or diphtheria and tetanus toxoids and acellular pertussis vaccine (DTaP), three or more doses of oral 
poliovirus vaccine, and one or more doses of measies-containing vaccine (MCV) 

' Four or more doses of DTP/DT/DTaP, three or more doses of oral poliovirus vaccine, one or more doses of MCV, 
and three or more doses of Haemophilus influenzae type b (Hib) 

‘ Four or more doses of DTP/DT/DTaP. three or more doses of oral poliovirus vaccine, one or more doses of MCV, 
three or more doses of Hib, and three or more doses of hepatitis B 

1 Confidence interval 
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TABLE 2. Estimated vaccination coverage with 4:3:1*, 4:3:1:3', and 4:3:1:3:3' 
series among children aged 19-35 months, by state and selected urban areas — 
National immunization Survey, United States, 2000 — Continued 


4:3:1 4:3:1:3 4:3:1:3:3 
State % (95% Ch) % (95% Ci) % (95% Cl) 


Mississippi 83.1 (24.6) 81.1 (24.8) 75.9 (25.5) 
Missouri 78.9 (25.3) 78.3 (25.3) 76.8 (25.4) 
Montana 78.4 (25.2) 76.6 (25.3) 71.1 (25.7) 
Nebraska 80.4 (+4.9) 78.7 (+5.1) 75.5 (25.4) 
New Hampshire 84.8 (+4.2) 83.2 (+4.4) 78.9 (24.8) 
New Jersey 76.8 (25.0) 75.9 (+5.0) 71.2 (+5.3) 
Newark 65.3 (+6.6) 63.1 (26.6) 61.8 (+6.7) 
Rest of state 77.4 (25.2) 76.5 (25.2) 71.6 (25.5) 
New Mexico 71.7 (25.7) 68.2 (25.9) 64.5 (+6.1) 
New York 76.6 (23.7) 74.7 (+3.9) 72.3 (24.0) 
New York 70.7 (25.9) 68.1 (26.1) 66.2 (26.2) 
Rest of state 81.9 (24.6) 80.4 (+4.8) 77.7 (25.1) 
North Carolina 87.6 (23.9) 86.9 (+4.0) 82.8 (24.4) 
North Dakota 81.4 (+4.6) 81.4 (+4.6) 80.3 (+4.7) 
Ohio 72.5 (+439) 71.8 (25.0) 68.9 (+5.0) 
Cuyahoga County 73.9 (25.7) 73.1 (25.7) 66.8 (+6.1) 
Franklin County 78.4 (25.3) 77.2 (25.5) 71.1 (25.9) 
Rest of state 71.4 (26.3) 70.8 (6.3) 68.9 (+6.4) 
Oklahoma 72.2 (25.7) 71.0 (25.8) 68.3 (+5.8) 
Oregon 80.3 (24.9) 79.1 (+5.0) 74.7 (+5.4) 
Pennsylvania 81.2 (+4.3) 78.4 (24.6) 77.8 (+4.6) 
Philadelphia County 76.8 (24.9) 74.2 (25.1) 70.8 (25.3) 
Rest of state 82.0 (25.1) 79.2 (25.3) 79.0 (+5.3) 
Rhode Island 83.0 (+4.3) 82.3 (24.4) 80.5 (+4.5) 
South Carolina 80.6 (+5.0) 80.3 (+5.0) 78.5 (25.2) 
South Dakota 78.4 (25.1) 77.6 (5.2) 73.6 (+5.4) 
Tennessee 82.0 (+3.6) 80.9 (+3.7) 76.8 (+4.1) 
Davidson County 74.3 (+5.7) 73.2 (25.9) 68.5 (+6.1) 
Shelby County 79.9 (25.3) 77.1 (25.6) 75.6 (+5.7) 
Rest of state 83.9 (+4.9) 83.3 (25.0) 78.5 (25.6) 
Texas 69.5 (+3.8) 68.5 (+3.9) 63.5 (+4.0) 
Bexar County 68.0 (+5.8) 67.6 (25.8) 65.6 (+5.8) 
Dallas County 68.9 (+5.7) 67.1 (+5.8) 62.0 (+6.0) 
El Paso County 71.5 (25.3) 69.9 (+5.4) 67.1 (+5.5) 
Houston 65.4 (+6.5) 64.5 (+6.5) 60.1 (+6.6) 
Rest of state 70.5 (+5.7) 69.5 (+5.7) 64.0 (+6.0) 
Utah 77.4 (25.2) 76.7 (+5.2) 68.2 (+5.8) 
Vermont 82.7 (+4.6) 82.5 (+4.6) 77.0 (25.3) 
Virginia 76.2 (25.8) 73.8 (+6.0) 70.7 (+6.1) 
Washington 78.7 (23.8) 77.2 (+4.0) 72.5 (24.2) 
King County 76.5 (+5.4) 75.1 (25.5) 66.9 (+6.1) 
Rest of state 79.6 (+4.8) 78.1 (+5.0) 74.6 (25.3) 
West Virginia 75.8 (+5.7) 75.5 (5.7) 71.9 (+6.0) 
Wisconsin 80.1 (+3.9) 79.8 (24.0) 74.2 (24.4) 
Milwaukee County 69.1 (+6.6) 69.1 (+6.6) 62.9 (+6.7) 
Rest of state 83.3 (+4.7) 82.9 (+4.8) 77.6 (+5.3) 
Wyoming 79.7 (24.6) 79.0 (24.7) 78.2 (+48) 
Overall 77.6 (0.9) 76.2 (+0.9) 72.8 (20.9) 
* Four or more doses of diphtheria and tetanus toxoids and pertussis vaccine (DTP), diphtheria and tetanus toxoids 
(DT), or diphtheria and tetanus toxoids and acellular pertussis vaccine (DTaP), three or more doses of oral 
poliovirus vaccine, and one or more doses of measies-containing vaccine (MCV). 
' Four or more doses of DTP/DT/DTaP, three or more doses of oral poliovirus vaccine, one or more doses of MCV, 
and three or more doses of Haemophilus influenzae type b (Hib). 
‘ Four or more doses of DTP/DT/DTaP., three or more doses of oral poliovirus vaccine, one or more doses of MCV, 


three or more doses of Hib, and three or more doses of hepatitis B. 
1 Confidence interval 
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remains high, vigilance is needed to maintain these levels. The slight declines in coverage 
with certain vaccines from 1999 to 2000 do not pose a major public health risk; however, 
should vaccine-preventable diseases be introduced into low coverage geographic areas, 
the accumulation of susceptible persons might serve as a reservoir to disseminate diseases. 

Reduced vaccination coverage may be the result of missed opportunities to vacci- 
nate and incomplete or scattered vaccination records (6,7). Some states and counties 
have compiled population-based, computerized registries that contain vaccination infor- 
mation on nearly all preschool-aged children. These registries enable providers to iden- 
tify children who are due for vaccinations and to automatically review a child's vaccina- 
tion history to determine the vaccines needed on a particular visit. 

The findings in this report are subject to at least three limitations. First, NIS is a 
telephone survey; although statistical adjustments compensate for nonresponse and 
nontelephone households, and other potential sources of bias, some bias might remain. 
Second, NIS relies on provider-verified vaccination histories. The completeness of pro- 
vider records and data provided to NIS is unknown. Third, because of sampling uncer- 
tainly in NIS, particularly on the subnational level, results should be interpreted with caution. 

Standards for pediatric vaccination practices that first were recommended in 1992 
by the National Vaccine Advisory Committee (8 ) and were endorsed by medical profes- 
sional organizations are being revised to reflect a largely privatized vaccination delivery 
system with improved public financing for vulnerable children through the Vaccines for 
Children program and an emphasis on adolescent vaccination. State and local vaccina- 
tion programs and public and private vaccination providers should continue to use 
reminders and recalls, vaccinate at every opportunity, and administer multiple vaccina- 
tions when indicated to ensure the highest possible coverage among preschool-aged children. 
References* 
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Norwalk-Like Virus Outbreaks at Two Summer Camps — 
Wisconsin, June 2001 


On June 27 and 28, 2001, the Wisconsin Division of Public Health was notified by two 
local health departments of outbreaks of gastroenteritis* at two summer recreational 
camps (camps A and B) in northern Wisconsin. This report summarizes the investigation 
of these outbreaks, which documents person-to-person transmission of “ Norwalk-like 
virus” (NLV) and underscores the importance of cleaning environmental surfaces and 
the availability and use of hand-washing facilities at recreational camps 

Camp A opened for the 2001 season with a week of staff training on June 10. During 
this week, several counselors became ill with fatigue, nausea, vomiting, and diarrhea 
with illness duration of 24-48 hours. Campers first arrived for a 6-day camp session on 
June 17 and, within 30 hours of arrival, began having signs and symptoms identical to 
those experienced by the counselors. A second group of campers replaced the previous 
campers on June 24. Because many persons became ill in the second group, the camp 
session was canceled, the campers were sent home, and the local public health depart- 
ment was notified on June 27. During the 3-week period, approximately 80 (20%) of 
400 campers and camp staff were ill. 

The first case of illness was noted at camp B on June 24 when a child arrived at camp 
with diarrhea. On June 25, another camper became ill with nausea, vomiting, and diar 
rhea. During the next 5 days, at least 40 (17%) of the 240 campers and camp staff 
became ill with identical signs and symptoms lasting 24-48 hours. The campers 
remained at camp B for the full 1-week session. 

Inspection of the camps revealed no substantial problems with food storage or prepa- 
ration; no leftover foods were available for testing. The campers served themselves 
family style in a single dining hall at each camp. Ill campers were housed in cabins (camp 
A) or tents (camp B) with campers who were not ill. Most toilet facilities were pit toilets 
with hand-washing facilities consisting of cool running water. The camps provided no 
soap or towels at the pit toilets. Nonmunicipal wells were the source of drinking water at 
the camps. An environmental survey found no deficiencies with these wells. 

Stool specimens were obtained from ill campers and staff at camps A and B. Bacterial 
enteric pathogen testing was negative and reverse transcriptase polymerase chain 
reaction for NLV was positive for three of the eight specimens from camp A and two of 
the four specimens from camp B. Samples of the well water obtained 3 weeks after the 
outbreaks were negative for fecal coliforms. 

The camps, which serve boys aged 10-18 years and are affiliated with the same 
national youth organization, are located 80 miles apart. They shared no food or person- 
nel and no epidemiologic links were apparent between the camps. Gene sequencing to 
determine relatedness of the viruses is pending. Although the initial sources of NLV were 
not discovered, the nature of both outbreaks, particularly the onsets of illness during a 
several day period and the continuation of the outbreak among separate groups of 
campers at camp A, indicated the infections were spread within each camp by person-to- 
person transmission. 


*Defined as nausea, vomiting, or diarrhea in a camper or staff member while at camp A or B 
during June 10-30, 2001. 
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NLV can be spread from person-to-person by direct contact, fomites, and aerosols 
(7-3). The close contact of ill and well campers and the rustic setting of the camps 
probably contributed to person-to-person transmission by contaminated surfaces in the 
toilet, dining hail, and living facilities. During June 30—July 1, the washable surfaces at the 
camps were cleaned with a 10% bleach solution and soap dispensers were added to the 
hand-washing facilities at camp A. No further cases of gastrointestinal illness were 
reported at the camps after June 30. 

Reported by: L Conlon, Oneida County Health Dept, Rhinelander; K Pranica, L Donart, Oconto 
County Public Health Div, Oconto; M Proctor, PhD, M Simone, L Lucht, T Boers, JP Davis, MD, 


Wisconsin Dept of Health and Family Svcs. Div of Applied Public Health Training, Epidemiol- 
ogy Program Office; and an EIS Officer, CDC 
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Notice to Readers 


Fever, Jaundice, and Multiple Organ System Failure Associated With 
17D-Derived Yellow Fever Vaccination, 1996-2001 


At the June 2001 meeting of the Advisory Committee for Immunization Practices 
(ACIP), seven cases of multipie organ system failure (MOSF) in recipients of 17D-derived 
yellow fever (YF) vaccine were presented (7-3). In response, an ACIP working group 
was formed to review the cases, assess the risk for serious adverse events following 
YF vaccination, and consider revision of the 1990 YF vaccination recommendations (4). 
This notice summarizes these cases and describes an enhanced surveillance program 
designed to refine risk estimates and improve histopathologic documentation of MOSF 
potentially associated with YF vaccination. 

Derived from the original 17D YF vaccine strain, the live, attenuated 17D-204 and 
17DD YF strains are the most commonly used YF vaccines (5). In 1999 and 2000, two 
Brazilian residents aged 5 and 22 years became ill after receiving 17DD YF vaccine 
administered during a campaign initiated in response to a local YF epidemic. During 
1996-2001, five persons aged 56-79 years, including four U.S. residents and one Austra- 
lian resident (two countries where YF is not endemic) became ill after receiving 17D-204 
YF vaccine administered in anticipation of international travel. Two of the five persons 
were planning to travel to countries where local YF transmission had never been 
reported. 

All seven persons became ill within 2-5 days of vaccination and required intensive 
care; six died. None had documented immunodeficiency, and all were in their usual state 
of health before vaccination. Illness was characterized by fever, lymphocytopenia, throm- 
bocytopenia, mild-to-moderate elevation of hepatocellular enzymes, hypotension with 
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poor tissue perfusion, and respiratory failure. Most patients also had headache, vomit- 
ing, myalgias, hyperbilirubinemia, and renal failure requiring hemodialysis. 

In the Brazilian and Australian cases, histopathologic changes in the liver included 
midzonal necrosis, microvesicular fatty change, and Councilman bodies, which are char 
acteristic of wild-type YF. Using immunohistochemistry (IHC), YF viral antigen was iden- 
tified in areas of midzonal necrosis in liver specimens from the two 17DD recipients. In a 
liver specimen from the third patient (a 17D-204 recipient), electron microscopy showed 
flavivirus-like particles in the areas of midzonal necrosis. Vaccine-type YF virus was 
isolated from blood and autopsy material (i.e., brain, liver, kidney, spleen, lung, skeletal 
muscle, or skin) of these three persons, who died 8-11 days after vaccination. Vaccine- 
type YF virus was isolated from the blood of two of the four U.S. patients (17D-204 
recipients) 7-8 days after vaccination. Viremia after vaccination with YF may occur in 
healthy persons. Virus also was isolated from the cerebrospinal fluid (CSF) of one of 
these two patients, although the presence of red blood cells and absence of white blood 
cells in CSF may suggest that blood contaminating the CSF was the possible source of 
virus. No hepatocellular necrosis was observed in a liver specimen from the only U.S. 
case-patient who underwent biopsy; however, IHC revealed rare YF virus antigen within 
Kupffer cells. 

The 17D-204 and 17DD YF vaccines are among the safest and most effective viral 
vaccines (5). Since 1965, approximately eight million doses of 17D-derived YF vaccine 
have been administered to U.S. travelers and approximately 300 million doses have 
been administered to persons in areas where YF is endemic. Although 2%-5% of per- 
sons who receive vaccine report headaches, myalgia, and low-grade fever 5-10 days 
after vaccination, <1% report having to curtail their usual activities. The frequency of 
anaphylaxis attributed to YF vaccine is approximately one in 130,000 vaccinees (4,6). 
Reports of other severe illnesses attributed to YF vaccination (including encephalitis, 
primarily in infants) are rare. Since 1965, post-YF vaccination encephalitis has been 
reported in one U.S. resident aged >9 months (estimated incidence: one in eight million) 
(5). MOSF associated with 17D-derived YF vaccination was not reported before 1996. 
The frequency of febrile MOSF cases reported to the Vaccine Adverse Event Reporting 
System (VAERS) after vaccination with 17D-204 YF vaccine in the United States during 
1990-1998 is approximately one in 400,000 distributed doses (7). 

An estimated 200,000 cases of YF occur each year in South America and Africa (5). 
As a result, YF is an important vaccine-preventable disease among travelers to areas 
where YF occurs on these continents. In 1996 and 1999, two U.S. and two European 
unvaccinated travelers to areas where YF is endemic died of YF viral infection (17,8). The 
risk for YF in unvaccinated travelers probably is increasing because potential YF trans- 
mission zones are expanding to include urban areas with large populations of susceptible 
humans and abundant competent mosquito vectors. Vaccination is the most effective 
preventive measure against YF, a disease that has no specific treatment and may cause 
death in 20% of patients (5). Despite a rare, possibly causal relation between YF vaccina- 
tion and MOSF, YF vaccination of persons traveling in areas where YF transmission 
occurs should continue as currently recommended, at least until more definitive and 
complete data are available and analyzed by the ACIP working group. However, health- 
care providers should provide YF vaccine only to persons planning to travel to areas 
reporting YF activity or areas in the YF endemic zone. More information on YF activity 
and appropriate indications for YF vaccine is available at <http://www.cdc.gov/travei/ 
yfever.htm>. 
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A causal association between MOSF and 17DD YF vaccination is supported by histo- 
pathologic studies for two cases. Because of a lack of tissue specimens from most U.S. 
cases (recipients of 17D-204 YF vaccine), no definitive histopathologic support for a 
causal relationship exists. However, the temporal association with recent receipt of 
YF vaccine and the similarity of the clinical presentations in all four U.S. cases suggest the 
possibility of a causal association. The 17DD and 17D-204 YF vaccine strain genomes are 
>99% homologous; however, the strains differ in the amino acid sequence of some of the 
structural proteins (9). The pathophysiologic mechanisms causing MOSF may differ 
among recipients of 17DD and 17D-204 YF vaccine. To clearly define a causal association 
between 17D-204 and MOSF, more tissue histopathology and molecular virologic studies 
of specimens from 17D-204 YF vaccinees with MOSF are needed. 

To refine estimates of the risk for MOSF following YF vaccination, enhanced surveil- 
lance is essential. Through VAERS, the Food and Drug Administration and CDC receive 
reports of adverse effects potentially related to YF vaccine and other vaccines. VAERS 
report forms can be obtained by telephone,( 800) 822-7967, or at <http:/Awww.vaers.org>. 
Completed reports can be submitted by fax ([877] 721-0366), mail (P.O. Box 1100, 
Rockville, Md 20849-1100), or e-mail (info@vaers.org). Reporters may be asked to pro- 
vide supplemental clinical information about patients with fever of 101.3 F (38.5 C) last- 
ing >24 hours and illness within 10 days of YF vaccination and information about the 
availability of previously collected clinical or autopsy specimens. 

CDC will conduct virologic and immunohistochemical studies of these specimens to 
clarify the role of the 17D-204 YF vaccine strain in the patient's illness. Additional infor- 
mation about this enhanced surveillance is available at <http:/Awww.cdc.gov/ncidod/dvbid/ 
yellowfever/index.htm>. 
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Update on Spectinomycin Availability in the United States 


In April 2001, Pharmacia Corporation (Peapack, New Jersey) announced the discon- 
tinuation of its U.S. production of spectinomycin (Trobicin®)* and that its remaining inven- 
tory would expire on June 30, 2001 (7). Since then, examination of the inventory has 
revealed that, although some lots of the bacteriostatic water packaged with the 
spectinomycin have expired, the spectinomycin powder has a shelf-life beyond June 30. 
The Food and Drug Administration has approved Pharmacia’s request to remove the 
bacteriostatic water and to relabel the current inventory of spectinomycin to expire on 
December 31. To obtain spectinomycin or to verify whether a spectinomycin lot may 
continue to be used, contact Wendy Johnson, Pharmacia Corporation, telephone (800) 
976-7741, extension 30110; fax (800) 852-6421. 

Pharmacia is planning to resume U.S. spectinomycin production later in 2001. When 
new spectinomycin is available, it will be distributed again through the usual wholesale 
distribution network. 

Reference’ 
1. CDC. Shortage of spectinomycin—United States. MMWR 2001;50:470. 


*Use of trade names is for identification only and does not imply endorsement by CDC or the 
U.S. Department of Health and Human Services 

‘All MMWR references are available on the Internet at <http://www.cdc.gov/mmwr>. Use the 
search function to find specific articles 


Publication of Updated Guidelines for Evaluating 
Public Health Surveillance Systems 


In July 200, CDC published Updated Guidelines for Evaluating Public Health Surveil- 
lance Systems (1). The original report was published in 1988 (2). The integration of 
surveillance and health information systems, the establishment of data standards, the 
electronic exchange of health data, and changes in the objectives of public health surveil- 
lance to facilitate the response of public health to emerging health threats have necessi- 
tated the update of the guidelines (7). These guidelines describe various tasks involved 
in evaluating a public health surveillance system and provide relevant standards to 
assess the quality of the evaluation activities. This information is valuable to a wide 
audience, including public health practitioners; health-care providers; data providers and 
users; professional, private, and nonprofit organizations; and government officials at the 
local, state, and federal levels. 

Copies of the guidelines are available at <http://www.cdc.gov/mmwr/mmwr_rr.html> 
or from CDC's Office of Scientific and Health Communications, Epidemiology Program 
Office, Mailstop C-08, 1600 Clifton Road, N.E., Atlanta, GA 30333; telephone (404) 639-3636. 
References* 

1. CDC. Updated guidelines for evaluating surveillance systems: recommendations from the 
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2. CDC. Guidelines for evaluating surveillance systems. MMWR 1988;37(no. S-5). 
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FIGURE I. Selected notifiable disease reports, United States, comparison of 


provisional 4-week totals ending July 28, 2001, with historical data 
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TABLE Il. Provisional cases of selected notifiable diseases, United States, 
weeks ending July 28, 2001, and July 29, 2000 (30th Week) 
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TABLE Il. (Cont'd) Provisional cases of selected notifiable diseases, United States, 
weeks ending July 28, 2001, and July 29, 2000 (30th Week) 
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TABLE Il. (Cont'd) Provisional cases of selected notifiable diseases, United States, 


weeks ending July 28, 2001, and July 29, 2000 (30th Week) 
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TABLE Il. (Cont'd) Provisional cases of selected notifiable diseases, United States, 
weeks ending July 28, 2001, and July 29, 2000 (30th Week) 
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TABLE Ill. Provisional cases of selected notifiable diseases preventable 
by vaccination, United States, weeks ending July 28, 2001, 
and July 29, 2000 (30th Week) 
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TABLE Ill. (Cont'd) Provisional cases of selected notifiable diseases preventable 
by vaccination, United States, weeks ending July 28, 2001, 
and July 29, 2000 (30th Week) 
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TABLE IV. Deaths in 122 U.S. cities,* week ending 
July 28, 2001 (30th Week) 
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